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(54) TRAFFIC CONTROL METHOD FOR MOBILE DATA COMMUNICATION, MOBILE STATION 
DEVICE AND BASE STATION DEVICE 



(57) A traffic control method, a mobile station device 
and a base station device for mobile data communica- 
tions that can realize improvement of communication 
quality and effective utilization of radio frequencies used 
in a mobile communication system using spread signals 
such as CDMA are disclosed. In a mobile communica- 
tion system of a scheme using spread signals including 
CDMA, where two types of communication channels 
including a common channel and a plurality of individual 
channels are provided such that the common channel is 
set to be used by a plurality of users together and each 
individual channel is set to be used exclusively by one 
user, a communication using the common channel and 
the individual channel is carried out between a mobile 
radio terminal and a radio base station, and an admis- 
sion judgement for a shift from the common channel to 
the individual channel is carried out at the radio base 
station or the mobile radio terminal, when a communica- 
tion traffic at the mobile radio terminal is shifting from a 
sparse state to a dense state during the communication. 
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Description 
TECHNICAL FIELD 

[0001] The present invention relates to a traffic con- s 
trol method, a mobile station device and a base station 
device for mobile data communications that carry out a 
traffic control to determine whether or not to allocate a 
physical channel in a case of carrying out data commu- 
nications in a mobile communication system using 10 
spread signals such as CDMA (Code Division Multiple 
Access). 

BACKGROUND ART 

15 

[0002] In the mobile data communication system 
using CDMA or the like, channels for carrying out actual 
communications between a radio base station and a 
mobile radio terminal (mobile station) within a service 
area managed by the radio base station are classified 20 
according to their use as follows. 
[0003] Namely one is a common channel and the 
others are individual channels having a plurality of 
channels, where the former is a common channel to be 
used by a plurality of users together, which is used 25 
when a traffic from a user is sparse. The latter is a chan- 
nel to be used exclusively by a user, which is set to be 
used when a communication traffic is dense. The data 
communications are carried out by appropriately switch- 
ing between these two types of channels depending on 30 
a state of traffic from a user. 

[0004] Also, in the mobile communication system 
using CDMA or the like, the judgement as to whether or 
not a call admission is possible is made by using a mag- 
nitude of an amount of interferences received at the 35 
radio base station, an information on a power level 
transmitted from the radio base station, and their 
respective prescribed thresholds. Moreover, in the 
mobile radio terminal, it is possible to judge a call 
admission autonomously at the mobile radio terminal by 40 
receiving a notification of information on an uplink inter- 
ference amount and a downlink transmission power, 
information on thresholds, etc., from the radio base sta- 
tion through a broadcast channel. 

[0005] However, in the mobile data communications as 
which exchange data while switching a physical channel 
as described above, conventionally the judgement as to 
whether or not allocation is possible has not been car- 
ried out at a time of switching the physical channel, so 
that it has not been possible to prevent the quality deg- so 
radation in the case where data traffics from a plurality 
of mobile stations are concentrated. 
[0006] On the other hand, the call admission control 
that has conventionally been applied at the call level is 
also applicable to the data communications, but this 55 
method cannot suppress data transmission in the com- 
mon channel, so that there has been a serious problem 
that no effect can be achieved by the straightforward 



application. Namely, when the admission is not possible 
as a result of the judgement, the mobile station will stay 
in the common channel and carry out data transmission 
in the common channel, but there has been a possibility 
of the quality degradation as the transmission radio sig- 
nals sometimes give rise to interferences with respect to 
the other users who are communicating in the same 
band. 

DISCLOSURE OF THE INVENTION 

[0007] The object of the present invention is to pro- 
vide a traffic control method, a mobile station device 
and a base station device for mobile data communica- 
tions that can realize improvement of communication 
quality and effective utilization of radio frequencies used 
in a mobile communication system using spread signals 
such as CDMA. 

[0008] The present invention provides a traffic con- 
trol method for mobile data communications in a mobile 
communication system of a scheme using spread sig- 
nals including CDMA, where two types of communica- 
tion channels including a common channel and a 
plurality of individual channels are provided such that 
the common channel is set to be used by a plurality of 
users together and each individual channel is set to be 
used exclusively by one user, the traffic control method 
for mobile data communications characterized by carry- 
ing out a communication using the common channel 
and the individual channel, between a mobile radio ter- 
minal and a radio base station; and carrying out an 
admission judgement for a shift from the common chan- 
nel to the individual channel at the radio base station or 
the mobile radio terminal, when a communication traffic 
at the mobile radio terminal is shifting from a sparse 
state to a dense state during the communication. 
[0009] Also, the present invention is characterized 
in that the admission judgement for the shift from the 
common channel to the individual channel is carried 
out, at the radio base station according to information 
on an uplink interference amount which is an amount of 
received interferences and/or a downlink transmission 
power level which is a power level transmitted from the 
radio base station, or at the mobile radio terminal by 
receiving information on the uplink interference amount 
and/or the downlink transmission power level that is 
transmitted from the radio base station and according to 
the received information on the uplink interference 
amount and/or the downlink transmission power level. 
[0010] Also, the present invention is characterized 
in that, when an admission of the shift is not possible as 
a result of the admission judgement for the shift from the 
common channel to the individual channel so that the 
communication is to be kept on the common channel, 
the radio base station and/or the mobile radio terminal 
are controlled such that data transmission is not carried 
out for a prescribed period of time or data transmission 
is carried out within a prescribed frequency, with regard 
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to the communication. 

[0011] Also, the present invention is characterized 
in that, when an admission of the shift is not possible as 
a result of the admission judgement for the shift from the 
common channel to the individual channel so that the 
communication is to be kept on the common channel, 
and the shift from the common channel to the individual 
channel is to be attempted again after controlling the 
radio base station and/or the mobile radio terminal such 
that data transmission is not carried out for the pre- 
scribed period of time or data transmission is carried out 
within the prescribed frequency with regard to the com- 
munication, a timing for restarting an individual channel 
set up operation is controlled to be different from other 
mobile radio terminals. 

[0012] Also, the present invention is characterized 
in that the timing for restarting the individual channel set 
up operation is determined according to a random 
number. 

[0013] In addition, the present invention provides a 
base station device in a mobile communication system 
of a scheme using spread signals including CDMA, 
where two types of communication channels including a 
common channel and a plurality of individual channels 
are provided such that the common channel is set to be 
used by a plurality of users together and each individual 
channel is set to be used exclusively by one user, the 
base station device characterized by a communication 
unit for carrying out a communication using the common 
channel and the individual channel, with a mobile radio 
terminal; and an admission judgement unit for carrying 
out an admission judgement for a shift from the com- 
mon channel to the individual channel, when a commu- 
nication traffic state at the mobile radio terminal is 
shifting from a sparse state to a dense state during the 
communication. 

[0014] Also, the present invention is characterized 
in that the admission judgement unit carries out the 
admission judgement according to information on an 
uplink interference amount which is an amount of inter- 
ferences received at the base station device and/or a 
downlink transmission power level which is a power 
level transmitted from the base station device. 
[0015] Also, the present invention is characterized 
by having a data transmission control unit for controlling 
the base station device and/or the mobile radio terminal 
such that data transmission is not carried out for a pre- 
scribed period of time or data transmission is carried out 
within a prescribed frequency, with regard to the com- 
munication, when an admission of the shift is not possi- 
ble as a result of the admission judgement for the shift 
from the common channel to the individual channel so 
that the communication is to be kept on the common 
channel. 

[0016] Also, the present invention is characterized 
by having a transmission time control unit for controlling 
a timing for restarting an individual channel set up oper- 
ation to be different from other mobile radio terminals, 



when an admission of the shift is not possible as a result 
of the admission judgement for the shift from the com- 
mon channel to the individual channel so that the com- 
munication is to be kept on the common channel, and 

5 the shift from the common channel to the individual 
channel is to be attempted again after controlling the 
base station device and/or the mobile radio terminal 
such that data transmission is not carried out for the 
prescribed period of time or data transmission is carried 

10 out within the prescribed frequency with regard to the 
communication. 

[0017] Also, the present invention is characterized 
in that the transmission time control unit determines the 
timing for restarting the individual channel set up opera- 

15 tion according to a random number. 

[0018] In addition, the present invention provides a 
mobile station device in a mobile communication sys- 
tem of a scheme using spread signals including CDMA, 
where two types of communication channels including a 

20 common channel and a plurality of individual channels 
are provided such that the common channel is set to be 
used by a plurality of users together and each individual 
channel is set to be used exclusively by one user, the 
mobile station device characterized by a communication 

25 unit for carrying out a communication using the common 
channel and the individual channel, with a radio base 
station; and an admission Judgement unit for carrying 
out an admission judgement for a shift from the com- 
mon channel to the individual channel, when a commu- 

30 nication traffic state at the mobile station device is 
shifting from a sparse state to a dense state during the 
communication. 

[0019] Also, the present invention is characterized 
in that the admission judgement unit carries out the 

35 admission judgement by receiving information on an 
uplink interference amount which is an amount of inter- 
ferences received at the radio base station and/or a 
downlink transmission power level which is a power 
level transmitted from the radio base station and 

40 according to the received information on the uplink 
interference amount and/or the downlink transmission 
power level. 

[0020] Also, the present invention is characterized 
by having a data transmission control unit for controlling 

45 the mobile station device and/or the radio base station 
such that data transmission is not carried out for a pre- 
scribed period of time or data transmission is carried out 
within a prescribed frequency, with regard to the com- 
munication, when an admission of the shift is not possi- 

50 ble as a result of the admission judgement for the shift 
from the common channel to the individual channel so 
that the communication is to be kept on the common 
channel. 

[0021] Also, the present invention is characterized 
55 by having a transmission time control unit for controlling 
a timing for restarting an individual channel set up oper- 
ation to be different from other mobile radio terminals, 
when an admission of the shift is not possible as a result 
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of the admission judgement for the shift from the com- 
mon channel to the individual channel so that the com- 
munication is to be kept on the common channel, and 
the shift from the common channel to the individual 
channel is to be attempted again after controlling the 
mobile station device and/or the radio base station such 
that data transmission is not carried out for the pre- 
scribed period of time or data transmission is carried out 
within the prescribed frequency with regard to the com- 
munication. 

[0022] Also, the present invention is characterized 
in that the transmission time control unit determines the 
timing for restarting the individual channel set up opera- 
tion according to a random number. 

BRIEF DESCRIPTION OF THE DRAWINGS 
[0023] 

Fig. 1 is a diagram showing a schematic configura- 
tion of a mobile communication system to which a 
traffic control method for mobile data communica- 
tions according to one embodiment of the present 
invention is applied. 

Fig. 2 is a diagram for explaining a method for using 
a common channel and individual channels in the 
mobile communication system shown in Fig. 1. 
Fig. 3 is a sequence chart showing a flow of opera- 
tions in the mobile communication system shown in 
Fig. 1. 

Fig. 4 is a flow chart showing one exemplary oper- 
ation procedure in the mobile communication sys- 
tem shown in Fig. 1. 

Fig. 5 is a flow chart showing another exemplary 
operation procedure in the mobile communication 
system shown in Fig. 1 . 

Fig. 6 is a block diagram showing a first exemplary 
configuration of a base station device according to 
one embodiment of the present invention. 
Fig. 7 is a block diagram showing a second exem- 
plary configuration of a base station device accord- 
ing to one embodiment of the present invention. 
Fig. 8 is a block diagram showing a third exemplary 
configuration of a base station device according to 
one embodiment of the present invention. 
Fig. 9 is a block diagram showing a fourth exem- 
plary configuration of a base station device accord- 
ing to one embodiment of the present invention. 
Fig. 10 is a block diagram showing a fifth exemplary 
configuration of a base station device according to 
one embodiment of the present invention. 
Fig. 11 is a block diagram showing a sixth exem- 
plary configuration of a base station device accord- 
ing to one embodiment of the present invention. 
Fig. 12 is a block diagram showing a first exemplary 
configuration of a mobile station device according 
to one embodiment of the present invention. 
Fig. 13 is a block diagram showing a second exem- 



plary configuration of a mobile station device 
according to one embodiment of the present inven- 
tion. 

Fig. 14 is a block diagram showing a third exem- 
s plary configuration of a mobile station device 
according to one embodiment of the present inven- 
tion. 

Fig. 15 is a block diagram showing a fourth exem- 
plary configuration of a mobile station device 
10 according to one embodiment of the present inven- 
tion. 

Fig. 16 is a block diagram showing a fifth exemplary 
configuration of a mobile station device according 
to one embodiment of the present invention. 

15 

RFfiT MODE FOR CARRYING OUT THE INVENTION 

[0024] In the following, the embodiment of the 
present invention will be described using drawings. Fig. 

20 1 shows a schematic configuration of a mobile commu- 
nication system to which the traffic control method for 
mobile data communications according to one embodi- 
ment of the present invention is applied, in this mobile 
communication system, many radio base stations are 

25 distributedly provided to form respective service areas, 
and many mobile radio terminals (mobile stations) 2 for 
carrying out data communications with respect to each 
radio base station 1 are existing inside the service area 
managed by each radio base station 1 and are actually 

30 carrying out the data communications. Note that, in Fig. 
1, only one radio base station 1 and only one mobile 
radio terminal 2 that is carrying out the data communi- 
cations with respect to that radio base station 1 are 
shown and the others are omitted for the sake of sim- 

35 plicity. 

[0025] Here, with reference to Fig. 2, the method of 
using a common channel and individual channels in the 
mobile communication system shown in Fig. 1 will be 
described. As shown in Fig. 2, the mobile communica- 

40 tion system is provided with two types of radio channels 
including a common channel 5 and a plurality of individ- 
ual channels 7a-7d for the purpose of communications 
between the radio base station 1 and the mobile radio 
terminal 2, where it is set such that the common chan- 

45 nel 5 is used together by a plurality of users who have 
respective mobile radio terminals 2, and each individual 
channel 7 is used exclusively by one user who has the 
mobile radio terminal 2. 

[0026] In further detail, the mobile radio terminal 2 
so for which data to be transmitted are sparse will use the 
common channel 5 together with the other mobile radio 
terminals 2 in the communication between the radio 
base station 1 and the mobile radio terminal 2. Also, the 
mobile radio terminal 2 for which data to be transmitted 
55 are dense will use the individual channel 7 exclusively 
for the communication with the radio base station 1 . In 
addition, when data of the mobile radio terminal 2 that 
has been carrying out the communication using trie 
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common channel 5 become dense, the individual chan- 
nel 7 is allocated and a shift to the individual channel 7 
is made. Conversely, when data of the mobile radio ter- 
minal 2 that has been carrying out communication using 
the individual channel 7 become sparse, it is returned to 
the common channel 5. Note that the activation of these 
channel shifts can be made by either the mobile radio 
terminal 2 or the radio base station 1 . 
[0027] Now Fig. 2 will be described in further detail. 
The mobile radio terminals 2a and 2b have sparse data 
to be transmitted so that they are carrying out the com- 
munications using the common channel 5 together. 
Also, the mobile radio terminal 2c had been carrying out 
the communication using the common channel 5 as 
data to be transmitted were sparse, but the individual 
channel 7a is allocated and the communication is car- 
ried out using this individual channel 7a as the transmis- 
sion data became dense in a middle. In addition, the 
mobile radio terminal 2d had been carrying out the com- 
munication using the individual channel 7c as the trans- 
mission data were dense initially, but the 
communication is continued by returning to the common 
channel 5 as the transmission data became sparse in a 
middle. 

[0028] Next, with reference to the sequence chart 
shown in Fig. 3, a flow of the operation in the mobile 
communication system of the present embodiment, 
especially a transition of states in the case where the 
data traffic to be communicated changes while the 
mobile radio terminal 2 is carrying out the communica- 
tion using the common channel 5 with the radio base 
station 1. 

[0029] First, the radio base station 1 and the mobile 
radio terminal 2 are carrying out the data communica- 
tion through the common channel 5 (1), but when the 
mobile radio terminal 2 detects an increase of the data 
traffic between them, the allocation of the individual 
channel 7 is requested from the mobile radio terminal 2 
to the radio base station 1 (2). The radio base station 1 
judges whether or not the allocation of the individual 
channel 7 (an admission of a shift from the common 
channel to the individual channel) is possible in 
response to this request and when it is judged that the 
allocation is possible, it transmits an individual channel 
allocation response containing an individual channel 
specification to the mobile radio terminal 2 (3). Accord- 
ing to this, the mobile radio terminal 2 sets up the indi- 
vidual channel 7 and makes a shift to the individual 
channel 7, and the mobile ratio terminal 2 and the radio 
base station 1 continue the data communication 
through the individual channel 7 (4). 
[0030] When the mobile radio terminal 2 detects a 
decrease of the data traffic during the data communica- 
tion using the individual channel 7 between the radio 
base station 1 and the mobile radio terminal 2, the 
mobile radio terminal 2 requests a release of the individ- 
ual channel 7 to the radio base station 1 (5). The radio 
base station 1 makes a release response for the individ- 



ual channel 7 in response to this request (6). The indi- 
vidual channel 7 is released by this, and both of them 
make a shift to the common channel 5 and continue the 
data communication through the common channel 5 (7). 

5 [0031] When the mobile radio terminal 2 detects an 
increase of the data traffic at the mobile radio terminal 2 
again during the data communication using the com- 
mon channel 5 by the radio base station 1 and the 
mobile radio terminal 2, the mobile radio terminal 2 

10 makes an allocation request for the individual channel 7 
to the radio base station 1 (8). The radio base station 1 
judges whether or not the allocation of the individual 
channel is possible in response to this request, and 
when it is judged that a shift to the individual channel is 

15 not possible as the traffic in the service area is large as 
a result of this judgement it transmits an individual 
channel allocation impossible response to the mobile 
radio terminal 2 (9). Upon receiving this response, the 
mobile radio terminal 2 sets a timer and continues the 

20 data communication through the common channel 5 
(10). 

[0032] When the timer out is detected at the mobile 
radio terminal 2, the mobile radio terminal 2 makes an 
allocation request for the individual channel 7 again 
25 (1 1). the radio base station 1 judges whether or not the 
allocation of the individual channel 7 is possible in 
response to this request, and when it is judged that a 
shift to the individual channel 7 is possible as a result of 
this judgement it transmits an individual channel alloca- 
te tion response containing a channel specification to the 
mobile radio terminal 2 (12). The mobile radio terminal 
2 receives this, sets up the individual channel 7 and 
makes a shift to the individual channel 7, and the mobile 
radio terminal 2 and the radio base station 1 continue 
35 the data communication through the individual channel 
7(13). 

[0033] Note that, in Fig. 3, the detection of an 
increase or a decrease of the data traffic may be made 
on the radio base station 1 side, or on each of the radio 
40 base station 1 and the mobile radio terminal 2 inde- 
pendently. 

[0034] Also, the judgement as to whether or not the 
allocation of the individual channel is possible may be 
made on the mobile radio terminal 2 side. 
45 [0035] Also, the timer setting and the timer out 
detection may be carried out on the radio base station 1 
side. 

[0036] Next, with reference to the flow chart shown 
in Fig. 4, one exemplary operation procedure in the 

so mobile communication system of the present embodi- 
ment will be described in detail. 
[0037] First when the radio base station 1 and the 
mobile radio terminal 2 start their operations, a logical 
communication path Is set up between the radio base 

55 station 1 and the mobile radio terminal 2 (steps S1 , S2). 
Thereafter, the radio base station 1 starts transmission 
of communication signals destined to the mobile radio 
terminal 2 through the common channel (step S3), the 
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mobile radio terminal 2 receives signals from the radio 
base station 1 and starts transmission of communica- 
tion signals through the common channel to the radio 
base station 1 (step S4), and the radio base station 1 
receives signals from the mobile radio terminal 2 (step 
S5) such that it becomes a data communication state 
using the common channel between the radio base sta- 
tion 1 and the mobile radio terminal 2 (step S6). 
[0038] Next, as the increase of the traffic is 
detected or the timer out as described below is detected 
at the radio base station 1 , or as the increase of the traf- 
fic is detected at the mobile radio terminal 2, the individ- 
ual channel set up operation is started (steps S7, S8). 
Then, at the radio base station 1 , measurements of an 
uplink reception interference level (uplink interference 
amount) and a downlink transmission power level are 
carried out (step S9) and whether the uplink reception 
interference level and the downlink transmission power 
level are not greater than their respectively correspond- 
ing prescribed thresholds or not is judged (step S10). 
As a result, when it is judged that the uplink reception 
interference level and the. downlink transmission power 
level are greater than their respective thresholds (step 
S1 0 NO), it is judged that the shift to the individual chan- 
nel is impossible as the communication traffic within this 
service area is large and the communication is contin- 
ued through the common channel, but a limitation on 
the signal transmission operation through the common 
channel is set at this point as will be described below 
(step S1 1). Here it is possible to set a limitation only on 
the signal transmission operation by the radio base sta- 
tion 1 , or on the signal transmission operations by both 
the radio base station 1 and the mobile radio terminal 2. 
instead of this, it is also possible to prohibit transmission 
for a certain period of time. This is done in order to 
reduce the influence of interferences to the other com- 
munications. 

[0039] Next, at the radio base station 1 , the timer is 
set according to a random number or the like (step 
S12), such that the individual channel set up operation 
will be restarted by the timer out detection at the step 
S7, and it is returned to the data communication state 
using the common channel of the step S6. Here, the 
reason for determining the timing for restarting the indi- 
vidual channel set up operation according to a random 
number or the like is to prevent the increase of interfer- 
ences by making the timing for restarting the individual 
channel set up operation different from the other mobile 
radio terminals. In this way the effectiveness of the fre- 
quency utilization in the system can be improved. Note 
that it is not absolutely necessary to use a random 
number as long as it is effective for this prevention of the 
increase of interferences, and it is possible to use other 
methods such as a method utilizing an ID of the mobile 
radio terminal for example. 

[0040] Note that the timer setting at the step S12 
and the timer out detection at the step S7 may be car- 
ried out at the mobile radio terminal 2 side as in Fig. 3. 



[0041] On the other hand, when it is judged that the 
measured values of the uplink reception interference 
level and the downlink transmission power level are not 
greater than their respectively corresponding pre- 

5 scribed thresholds at the step S10 (step S10 YES), it is 
judged that the shift to the individual channel is possible 
as the communication traffic within the service area is 
not so large, and the data communication through the 
common channel is shifted to the individual channel 

10 immediately (step S14). 

[0042] The result of the admission judgement for 
the shift from the common channel to the individual 
channel (the judgement as to whether or not the individ- 
ual channel allocation is possible) at the step S10 is 

15 notified from the radio base station 1 to the mobile radio 
terminal 2, and when this admission judgement result 
indicates that the admission is not possible (step S13 
NO), the mobile radio terminal 2 returns to the data 
communication state using the common channel of the 

20 step S6, but when this admission judgement result indi- 
cates that the admission is possible (step S1 3 YES), the 
data communication through the common channel is 
shifted to the individual channel immediately (step S15). 
[0043] After the shift to the individual channel, the 

25 radio base station 1 starts transmission of the communi- 
cation signals destined to the mobile radio terminal 2 
through the individual channel (step S16), the mobile 
radio terminal 2 receives signals from the radio base 
station 1 and starts transmission of the communication 

30 signals through the individual channel to the radio base 
station 1 (step S17), and the radio base station 1 
receives signals from the mobile radio terminal 2 (step 
S18), such that it becomes a data communication state 
using the individual channel between the radio base 

35 station 1 and the mobile radio terminal 2 (step S19). 
[0044] Next, with reference to the flow chart of Fig. 
5, the operation procedure in the mobile communication 
system of the present embodiment for the case where 
information on the measured values of the uplink recep- 

40 tion interference level and the downlink transmission 
power level that are measured at the radio base station 
1 and their respectively corresponding prescribed 
thresholds is notified to the mobile radio terminal 2 and 
the mobile radio terminal 2 actively carries out the oper- 

45 ation up to a start of exchanges for the data communi- 
cation will be described. 

[0045] In Fig. 5, similarly as in Fig. 4, first when the 
radio base station 1 and the mobile radio terminal 2 
start their operations, a logical communication path is 

so set up between the radio base station 1 and the mobile 
radio terminal 2 (steps S21, S22). Thereafter, the radio 
base station 1 starts transmission of communication 
signals destined to the mobile radio terminal 2 through 
the common channel (step S23), the mobile radio termi- 

55 nal 2 receives signals from the radio base station 1 and 
starts transmission of communication signals through 
the common channel to the radio base station 1 (step 
S24), and the radio base station 1 receives signals from 
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the mobile radio terminal 2 (step S25) such that it 
becomes a data communication state using the com- 
mon channel between the radio base station 1 and the 
mobile radio terminal 2 (step S26). 
[0046] Next, as the increase of the traffic is 
detected or the timer out as described below is detected 
at the mobile radio terminal 2, or as the increase of the 
traffic is detected at the radio base station 1 , the individ- 
ual channel set up operation is started (steps S27 f 
S28). Then, at the radio base station 1, measurements 
of an uplink reception interference level (uplink interfer- 
ence amount) and a downlink transmission power level 
are carried out (step S29) and information on these 
measured values is notified along with their respectively 
corresponding prescribed thresholds to the mobile radio 
terminal 2 through the common channel, and the mobile 
radio terminal 2 receives this signal from the radio base 
station 1 (step S30). 

[0047] Then, the mobile radio terminal 2 judges 
whether the uplink reception interference level and the 
downlink transmission power level are not greater than 
their respectively corresponding prescribed thresholds 
or not (step S31). As a result, when it is judged that the 
uplink reception interference level and the downlink 
transmission power level are greater than their respec- 
tive thresholds (step S31 NO), it is judged that the shift 
to the individual channel is impossible as the communi- 
cation traffic within this service area is large and the 
communication is continued through the common chan- 
nel, but a limitation on the signal transmission operation 
through the common channel is set at this point as will 
be described below (step S32). Here it is possible to set 
a limitation only on the signal transmission operation by 
the mobile radio terminal 2, or on the signal transmis- 
sion operations by both the radio base station 1 and the 
mobile radio terminal 2. Instead of this, it is also possi- 
ble to prohibit transmission for a certain period of time. 
This is done in order^to reduce the influence of interfer- 
ences to the other communications. 
[0048] Next, at mobile radio terminal 2, the timer is 
set according to a random number or the like (step 
S33), such that the individual channel set up operation 
will be restarted by the timer out detection at the step 
S27, and it is returned to the data communication state 
using the common channel of the step S26. Here, the 
reason for determining the timing for restarting the indi- 
vidual channel set up operation according to a random 
number or the like is to prevent the increase of interfer- 
ences by making the timing for restarting the individual 
channel set up operation different from the other mobile 
radio terminals. In this way the effectiveness of the fre- 
quency utilization in the system can be improved. Note 
that it is not absolutely necessary to use a random 
number as long as ft is effective for this prevention of the 
increase of interferences, and it is possible to use other 
methods such as a method utilizing an ID of the mobile 
radio terminal for example. 

[0049] Note that the timer setting at the step S33 



and the timer out detection at the step S27 may be car- 
ried out at the radio base station 1 side. 
[0050] On the other hand, when it is judged that the 
measured values of the uplink reception interference 

5 level and the downlink transmission power level are not 
greater than their respectively corresponding pre- 
scribed thresholds at the step S31 (step S31 YES), it is 
judged that the shift to the individual channel is possible 
as the communication traffic within the service area is 

10 not so large, and the data communication through the 
common channel is shifted to the individual channel 
immediately (step S35). 

[0051] The result of the admission judgement for 
the shift from the common channel to the individual 

is channel (the judgement as to whether or not the individ- 
ual channel allocation is possible) at the step S31 is 
notified from the mobile radio terminal 2 to the radio 
base station 1, and when this admission judgement 
result indicates that the admission is not possible (step 

20 S34 NO), the radio base station 1 returns to the data 
communication state using the common channel of the 
step S26, but when this admission judgement result 
indicates that the admission is possible (step S34 YES), 
the data communication through the common channel 

25 is shifted to the individual channel immediately (step 
S36). 

[0052] After the shift to the individual channel, the 
mobile radio terminal 2 starts transmission of the com- 
munication signals destined to the radio base station 1 

30 through the individual channel (step S37), the radio 
base station 1 receives signals from the mobile radio 
terminal 2 and starts transmission of the communication 
signals through the individual channel to the mobile 
radio terminal 2 (step S38), and the mobile radio termi- 

35 nal 2 receives signals from the radio base station 1 
(step S39), such that it becomes a data communication 
state using the individual channel between the radio 
base station 1 and the mobile radio terminal 2 (step 
S40). 

40 [0053] The above description of the operation pro- 
cedure is related to a part of the processing of Fig. 3, 
but the operations related to the other state changes 
shown in Fig. 3 are also executed by procedures similar 
to Fig. 4 and Fig. 5 described above. 

45 [0054] In the operation procedures of Fig. 4 and 
Fig. 5 described above, as the limitation on the opera- 
tions to transmit signals through the common channel 
that is to be set after judging whether or not the alloca- 
tion of the individual channel is possible at the radio 

so base station or the mobile radio terminal and keeping 
the communication on the common channel in the case 
where the allocation is not possible, the radio base sta- 
tion or the mobile radio terminal can be made not to 
carry out transmission of data for a prescribed period of 

55 time or made to carry out transmission of data within a 
prescribed frequency. By carrying out such a transmis- 
sion control in the common channel, it becomes possi- 
ble to prevent the degradation of the communication 
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quality of the other users who are communicating in the 
same frequency band. 

[0055] Note that a value of the prescribed period of 
time or the prescribed frequency that is used in such a 
transmission control in the common channel can be 
made variable or selectable from a plurality of candi- 
dates, such that it becomes possible to realize the adap- 
tive control according to the traffic within the service 
area. 

[0056] Also, the respectively corresponding pre- 
scribed thresholds for the uplink reception interference 
level and the downlink transmission power level that are 
used at the radio base station or the mobile radio termi- 
nal can be made variable or different for each radio 
base station or mobile radio terminal. 
[0057] Note that, in the operation procedures of Fig. 
4 and Fig. 5 described above, whether the traffic within 
the service area is large or not is judged using both the 
uplink reception interference level and the downlink 
transmission power level, but it is not absolutely neces- 
sary to use both of them together, and it is possible to 
judge whether the traffic within the service area is large 
or not using only either one of the uplink reception inter- 
ference level and the downlink transmission power level. 
[0058] In addition, it is also possible to use the 
judgement criteria other than the uplink reception inter- 
ference level and the downlink transmission power level 
in this judgement as to whether or not the allocation is 
possible. For example, the number of spread codes 
available in the mobile communication system is finite 
so that it is possible to judge that the allocation is not 
possible when there is no available spread code, or that 
the allocation is possible otherwise. In this case, in the 
scheme where the judgement as to whether or not the 
allocation is possible is carried out at the mobile station 
side as in Fig. 5, it suffices to notify information regard- 
ing either the remaining number of codes or the pres- 
ence/absence of the available spread codes to the 
mobile station. Else, as another example, it is possible 
to judge that the allocation is not possible when there is 
no available transceiver, or that the allocation is possible 
otherwise. In this case, in the scheme where the judge- 
ment as to whether or not the allocation is possible is 
earned out at the mobile station side as in Fig. 5, it suf- 
fices to notify information regarding either the remaining 
number of transceivers or the presence/absence of the 
available transceivers to the mobile station. 
[0059] Also, in the operation procedures of Fig. 4 
and Fig. 5 described above, the radio base station 1 and 
the mobile radio terminal 2 detect the increase of the 
data traffic by monitoring the traffic transmitted by the 
own station independently, but it is possible to detect the 
increase of the data traffic by monitoring the traffics of 
the both stations simultaneously at either one of the 
radio base station 1 and the mobile radio terminal 2. In 
any case, a side that detected the increase of the data 
traffic or the timer out needs to notify the restart of the 
individual channel set up operation to the other side. 



[0060] Next, with references to Fig. 6 to Fig. 11, 
exemplary configurations of a base station device in the 
present embodiment will be described. 
[0061] Fig. 6 shows the first exemplary configura- 

5 tion of the base station device in the present embodi- 
ment. In this exemplary configuration, the base station 
device comprises a plurality of user data transmission 
and reception units 11, a data switching unit 12 con- 
nected with these user data transmission and reception 

10 units 1 1 , one common channel transceiver 1 3 and a plu- 
rality of individual channel transceivers 14 that are con- 
nected with this data switching unit 12, a radio modem 
device 15 connected with these common channel trans- 
ceiver 13 and individual channel transceivers 14, an 

15 antenna 1 6 connected with this radio modem device 1 5, 
an admission judgement unit 17, a channel allocation 
control unit 18 connected with the data switching unit 
12, a control unit 19, a memory 20, and a bus 21 for 
inter-connecting these admission judgement unit 17, 

20 channel allocation control unit 18, control unit 19 and 
memory 20. 

[0062] Each user data transmission and reception 
unit 1 1 carries out transmission and reception of user 
data. In Fig. 6, M sets of the user data transmission and 
25 reception units 1 1 are shown on an assumption that one 
transmission and reception unit will be used per one 
user. 

[0063] The data switching unit 12 maps data trans- 
mitted from the user data transmission and reception 
30 unit 1 1 onto the common channel or the individual chan- 
nel. 

[0064] The common channel transceiver 13 carries 
out an error correction encoding and a processing for 
mapping onto radio frames as the processing neces- 

35 sary for transmitting data specified from the data switch- 
ing unit 12 onto the common channel. It also carries out 
a processing for extracting from radio frames and 
decoding data transmitted from the mobile station on 
the common channel. 

40 [0065] Each individual channel transceiver 14 car- 
ries out an error correction encoding and a processing 
for mapping onto radio frames as the processing neces- 
sary for transmitting data specified from the data switch- 
ing unit 12 onto the individual channel. It also carries out 

45 a processing for extracting from radio frames and 
decoding data transmitted from the mobile station on 
the individual channel. 

[0066] The radio modem device 15 carries out a 
spreading processing and a radio frequency modulation 

so with respect to radio frames transmitted from the com- 
mon channel transceiver 13 or the individual channel 
transceivers 14, and transmits them to the antenna 16. 
It also carries out a conversion to the baseband fre- 
quency and a despreading processing by tuning to radio 

55 signals received from the antenna 16. 

[0067] The admission judgement unit 1 7 makes the 
judgement as to whether or not the allocation of the indi- 
vidual channel is possible (the judgement as to whether 
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or not the admission of the shift from the common chan- 
nel to the individual channel is possible). 
[0068] The channel allocation control unit 18 con- 
trols the data switching unit 12 to set correspondences 
between the user data transmission and reception units 
11 and the common channel transceiver 13 or the indi- 
vidual channel transceivers 14. 
[0069] The control unit 19 carries out an overall 
control of the base station device. 
[0070] The memory 20 stores and memorizes data. 
[0071] Fig. 7 shows the second exemplary configu- 
ration of the base station device in the present embodi- 
ment. This exemplary configuration is an exemplary 
configuration for the case of using the uplink interfer- 
ence amount and/or the downlink transmission power 
level, in which an uplink interference amount measure- 
ment unit 22 and a downlink transmission power meas- 
urement unit 23 that are connected with the radio 
modem device 15 and the bus 21 are added to the con- 
figuration of Fig. 6 described above. 
[0072] The uplink interference amount measure- 
ment unit 22 carries out a measurement of the uplink 
interference amount by controlling the radio modem 
device 15. 

[0073] The downlink transmission power measure- 
ment unit 23 carries out a measurement of the downlink 
transmission power by controlling the radio modem 
device 15. 

[0074] Fig. 8 shows the third exemplary configura- 
tion of the base station device in the present embodi- 
ment. This exemplary configuration is an exemplary 
configuration for the case of using the number of availa- 
ble spread codes and/or the number of available trans- 
ceivers, in which a transceiver control/management unit 
24 that is connected with the common channel trans- 
ceiver 13, the individual channel transceivers 14 and the 
bus 21 is added to the configuration of Fig. 6 described 
above. 

[0075] The transceiver control/management unit 24 
manages the utilization status of the transceivers, and 
carries out a management of the spread codes in use by 
controlling the allocation of the spread codes to the 
respective transceivers. 

[0076] Fig. 9 shows the fourth exemplary configura- 
tion of the base station device in the present embodi- 
ment. This exemplary configuration is an exemplary 
configuration for the case of controlling the transmission 
frequency on the common channel, in which a transmis- 
sion frequency control unit 25 that is connected with the 
user data transmission and reception units 11 and the 
bus 21 is added to the configuration of Fig. 6 described 
above. 

[0077] The transmission frequency control unit 25 
carries out the transmission frequency control with 
respect to each user data transmission and reception 
unit 11. 

[0078] Fig. 10 shows the fifth exemplary configura- 
tion of the base station device in the present embodi- 



ment. This exemplary configuration is an exemplary 
configuration for the case of controlling the signal trans- 
mission time on the individual channel, in which a trans- 
mission time control unit 26 that is connected with the 
5 user data transmission and reception units 1 1 and the 
bus 21 is added to the configuration of Fig. 6 described 
above. 

[0079] The transmission time control unit 26 carries 
out the transmission time control with respect to each 

w user data transmission and reception unit 1 1 . 

[0080] Fig. 1 1 shows the sixth exemplary configura- 
tion of the base station device in the present embodi- 
ment This exemplary configuration is an exemplary 
configuration for the case of controlling the signal trans- 

15 mission time on the individual channel according to a 
random number, in which a random number generator 
27 that is connected with the bus 21 is added to the con- 
figuration of Fig. 10 described above. 
[0081] The random number generator 27 generates 

20 a random number for the purpose of the transmission 
time control by the transmission time control unit 26. 
[0082] Next, with references to Fig. 12 to Fig. 16, 
exemplary configurations of a mobile station device in 
the present embodiment will be described. 

25 [0083] Fig. 12 shows the first exemplary configura- 
tion of the mobile station device in the present embodi- 
ment. In this exemplary configuration, the mobile station 
device comprises an antenna 31 , a radio modem device 
32 connected with this antenna 31, a transceiver 33 

30 connected with this radio modem device 32, a user data 
transmission and reception unit 34 connected with this 
transceiver 33, a user interface 35 connected with this 
user data transmission and reception unit 34, a memory 

36, a spread code allocation control unit 37 connected 
35 with the transceiver 33, an admission judgement unit 

38, a control unit 39, and a bus 40 for inter-connecting 
these memory 36, spread code allocation control unit 

37, admission judgement unit 38 and control unit 39. 
[0084] The radio modem device 32 carries out a 

40 spreading processing and a radio frequency modulation 
with respect to radio frames transmitted from the trans- 
ceiver 33, and transmits them to the antenna 31. It also 
carries out a conversion to the baseband frequency and 
a despreading processing by tuning to radio signals 

45 received from the antenna 31 . 

[0085] The transceiver 33 carries out an error cor- 
rection encoding and a processing for mapping onto 
radio frames as the processing necessary for transmit- 
ting data transmitted from the user data transmission 

so and reception unit 34 onto the radio channel. It also car- 
ries out a processing for extracting from radio frames 
and decoding data transmitted from the base station on 
the radio channel. 

[0086] The user data transmission and reception 
55 unit 34 carries out transmission and reception of user 
data. 

[0087] The user interface 35 is an interface with 
respect to a user who operates the mobile station. 
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[0088] The memory 20 stores and memorizes data. 
[0089] The spread code allocation control unit 37 
carries out the spread code allocation control by control- 
ling the transceiver 33. 

[0090] The admission judgement unit 38 makes the 
judgement as to whether or not the allocation of the indi- 
vidual channel is possible (the judgement as to whether 
or not the admission of the shift from the common chan- 
nel to the individual channel is possible). 
[0091] The control unit 39 carries out an overall 
control of the mobile station device. 
[0092] Fig. 13 shows the second exemplary config- 
uration of the mobile station device in the present 
embodiment. This exemplary configuration has a con- 
figuration in which a control information receiver 41 that 
is connected with the radio modem device 32 and a 
control information processing unit 42 that is connected 
with this control information receiver 41 and the bus 40 
are added to the configuration of Fig. 12 described 
above. 

[0093] The control information receiver 41 receives 
a control information such as the uplink interference 
amount and the downlink transmission power that is 
transmitted from the base station, and the control infor- 
mation processing unit 42 carries out the processing of 
this received control information. 
[0094] Fig. 14 shows the third exemplary configura- 
tion of the mobile station device in the present embodi- 
ment This exemplary configuration is an exemplary 
configuration for the case of controlling the transmission 
frequency on the common channel, in which a transmis- 
sion frequency control unit 43 that is connected with the 
user data transmission and reception unit 34 and the 
bus 40 is added to the configuration of Fig. 12 described 
above. 

[0095] The transmission frequency control unit 43 
carries out the transmission frequency control with 
respect to the user data transmission and reception unit 
34. 

[0096] Fig. 15 shows the fourth exemplary configu- 
ration of the mobile station device in the present embod- 
iment This exemplary configuration is an exemplary 
configuration for the case of controlling the signal trans- 
mission time on the individual channel, in which a trans- 
mission time control unit 44 that is connected with the 
user data transmission and reception unit 34 and the 
bus 40 is added to the configuration of Fig. 12 described 
above. 

[0097] The transmission time control unit 44 carries 
out the transmission time control with respect to the 
user data transmission and reception unit 34. 
[0098] Fig. 16 shows the fifth exemplary configura- 
tion of the mobile station device in the present embodi- 
ment This exemplary configuration is an exemplary 
configuration for the case of controlling the signal trans- 
mission time on the individual channel according to a 
random number, in which a random number generator 
45 that is connected with the bus 40 is added to the con- 



figuration of Fig. 15 described above. 
[0099] The random number generator 45 generates 
a random number for the purpose of the transmission 
time control by the transmission time control unit 44. 

5 [0100] As described above, according to the 
present invention, when a communication traffic at the 
mobile radio terminal is shifting from a sparse state to a 
dense state, the admission judgement for a shift from 
the common channel to the individual channel is carried 

10 out at the radio, base station or the mobile radio termi- 
nal, between the radio base station and the mobile radio 
terminal, so that it is possible to realize the data traffic 
scheduling and achieve the improvement of the commu- 
nication quality and the improvement of the radio band 

15 utilization efficiency in the mobile communication sys- 
tem. 

[0101] Also, according to the present invention, the 
admission judgement for the shift from the common 
channel to the individual channel is carried out, at the 

20 radio base station according to information on an uplink 
interference amount and/or a downlink transmission 
power level, or at the mobile radio terminal according to 
information on the uplink interference amount and/or 
the downlink transmission power level that is transmit- 

25 ted from the radio base station, so that it is possible to 
reduce the interferences with respect to channels that 
are carrying out the data communications or interfer- 
ences given to the others, and achieve the improvement 
of the communication quality. 

30 [0102] In addition, according to the present inven- 
tion, when an admission of the shift is not possible as a 
result of the admission judgement for the shift from the 
common channel to the individual channel so that the 
communication is to be kept on the common channel, 

35 data transmission is not carried out for a prescribed 
period of time or data transmission is carried out within 
a prescribed frequency, so that it is possible to prevent 
the degradation of the communication quality of the 
other users who are communicating in the same fre- 

40 quency band. 

[0103] In addition, according to the present inven- 
tion, when the shift from the common channel to the 
individual channel is to be attempted again after the 
admission of the shift is judged as not possible once, a 

45 timing for restarting an individual channel set up opera- 
tion is set to be different from other mobile radio termi- 
nals, so that it is possible to reduce the increase of 
interferences. 

[0104] Also, according to the present invention, 
so because of the sequential control for each channel at 
the radio base station or the autonomous control at the 
mobile radio terminal, the scheduling of packet data that 
are generated burstily is realized without requiring a 
centralized control at the radio base station, so that it is 
55 possible to utilize the radio band effectively. 
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Claims 

1 . A traffic control method for mobile data communica- 
tions in a mobile communication system of a 
scheme using spread signals including CDMA, s 
where two types of communication channels includ- 
ing a common channel and a plurality of individual 
channels are provided such that the common chan- 
nel is set to be used by a plurality of users together 
and each individual channel is set to be used exclu- 10 
sively by one user, the traffic control method for 
mobile data communications characterized by 

carrying out a communication using the com- 
mon channel and the individual channel, 15 
between a mobile radio terminal and a radio 
base station; and 

carrying out an admission judgement for a shift 
from the common channel to the individual 
channel at the radio base station or the mobile 20 
radio terminal, when a communication traffic at 
the mobile radio terminal is shifting from a 
sparse state to a dense state during the com- 
munication. 

25 

2. The traffic control method for mobile data communi- 
cations as described in claim 1, characterized in 
that the admission judgement for the shift from the 
common channel to the individual channel is car- 
ried out, at the radio base station according to infor- 30 
mation on an uplink interference amount which is 

an amount of received interferences and/or a down- 
link transmission power level which is a power level 
transmitted from the radio base station, or at the 
mobile radio terminal by receiving information on 35 
the uplink interference amount and/or the downlink 
transmission power level that is transmitted from 
the radio base station and according to the received 
information on the uplink interference amount 
and/or the downlink transmission power level. 40 

3. The traffic control method in mobile data communi- 
cations as described in claim 1, characterized in 
that, when an admission of the shift is not possible 

as a result of the admission judgement for the shift 45 
from the common channel to the individual channel 
so that the communication is to be kept on the com- 
mon channel, the radio base station and/or the 
mobile radio terminal are controlled such that data 
transmission is not carried out for a prescribed so 
period of time or data transmission is carried out 
within a prescribed frequency, with regard to the 
communication. 

4. The traffic control method in mobiie data communi- 55 
cations as described in claim 3, characterized in 
that, when an admission of the shift is not possible 

as a result of the admission judgement for the shift 



from the common channel to the individual channel 
so that the communication is to be kept on the com- 
mon channel, and the shift from the common chan- 
nel to the individual channel is to be attempted 
again after controlling the radio base station and/or 
the mobile radio terminal such that data transmis- 
sion is not carried out for the prescribed period of 
time or data transmission is carried out within the 
prescribed frequency with regard to the communi- 
cation, a timing for restarting an individual channel 
set up operation is controlled to be different from 
other mobile radio terminals. 

5. The traffic control method in mobile data communi- 
cations as described in claim 4, characterized in 
that the timing for restarting the individual channel 
set up operation is determined according to a ran- 
dom number. 

6. A base station device in a mobile communication 
system of a scheme using spread signals including 
CDMA, where two types of communication chan- 
nels including a common channel and a plurality of 
individual channels are provided such that the com- 
mon channel is set to be used by a plurality of users 
together and each individual channel is set to be 
used exclusively by one user, the base station 
device characterized by 

a communication unit for carrying out a com- 
munication using the common channel and the 
individual channel, with a mobile radio termi- 
nal; and 

an admission judgement unit for carrying out 
an admission judgement for a shift from the 
common channel to the individual channel, 
when a communication traffic state at the 
mobile radio terminal is shifting from a sparse 
state to a dense state during the communica- 
tion. 

7. The base station device as described in claim 6, 
characterized in that the admission judgement unit 
carries out the admission judgement according to 
information on an uplink interference amount which 
is an amount of interferences received at the base 
station device and/or a downlink transmission 
power level which is a power level transmitted from 
the base station device. 

8. The base station device as described in claim 6, 
characterized by having a data transmission control 
unit for controlling the base station device and/or 
the mobile radio terminal such that data transmis- 
sion is not carried out for a prescribed period of 
time or data transmission is carried out within a pre- 
scribed frequency, with regard to the communica- 
tion, when an admission of the shift is not possible 
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as a result of the admission judgement for the shift 
from the common channel to the individual channel 
so that the communication is to be kept on the com- 
mon channel. 

9. The base station device as described in claim 8, 
characterized by having a transmission time control 
unit for controlling a timing for restarting an individ- 
ual channel set up operation to be different from 
other mobile radio terminals, when an admission of 
the shift is not possible as a result of the admission 
judgement for the shift from the common channel to 
the individual channel so that the communication is 
to be kept on the common channel, and the shift 
from the common channel to the individual channel 
is to be attempted again after controlling the base 
station device and/or the mobile radio terminal such 
that data transmission is not carried out for the pre- 
scribed period of time or data transmission is car- 
ried out within the prescribed frequency with regard 
to the communication. 

10. The base station device as described in claim 9, 
characterized in that the transmission time control 
unit determines the timing for restarting the individ- 
ual channel set up operation according to a random 
number. 

11. A mobile station device in a mobile communication 
system of a scheme using spread signals including 
CDMA, where two types of communication chan- 
nels including a common channel and a plurality of 
individual channels are provided such that the com- 
mon channel is set to be used by a plurality of users 
together and each individual channel is set to be 
used exclusively by one user, the mobile station 
device characterized by 

a communication unit for carrying out a com- 
munication using the common channel and the 
individual channel, with a radio base station; 
and 

an admission judgement unit for carrying out 
an admission judgement for a shift from the 
common channel to the individual channel, 
when a communication traffic state at the 
mobile station device is shifting from a sparse 
state to a dense state during the communica- 
tion. 

12. The mobile station device as described in claim 11, 
characterized in that the admission judgement unit 
carries out the admission judgement by receiving 
information on an uplink interference amount which 
is an amount of interferences received at the radio 
base station and/or a downlink transmission power 
level which is a power level transmitted from the 
radio base station and according to the received 



information on the uplink interference amount 
and/or the downlink transmission power level. 

13. The mobile station device as described in claim 1 1 , 
5 characterized by having a data transmission control 

unit for controlling the mobile station device and/or 
the radio base station such that data transmission 
is not carried out for a prescribed period of time or 
data transmission is carried out within a prescribed 

10 frequency, with regard to the communication, when 
an admission of the shift is not possible as a result 
of the admission judgement for the shift from the 
common channel to the individual channel so that 
the communication is to be kept on the common 

is channel. 

14. The mobile station device as described in claim 13, 
characterized by having a transmission time control 
unit for controlling a timing for restarting an individ- 

20 ual channel set up operation to be different from 
other mobile radio terminals, when an admission of 
the shift is not possible as a result of the admission 
judgement for the shift from the common channel to 
the individual channel so that the communication is 

25 to be kept on the common channel, and the shift 
from the common channel to the individual channel 
is to be attempted again after controlling the mobile 
station device and/or the radio base station such 
that data transmission is not carried out for the pre- 

30 scribed period of time or data transmission is car- 
ried out within the prescribed frequency with regard 
to the communication. 

15. The mobile station device as described in claim 14, 
35 characterized in that the transmission time control 

. unit determines the timing for restarting the individ- 
ual channel set up operation according to a random 
number. 

40 



45 



50 



55 



12 



EP 1 061 762 A1 



FIG.l 






MOBILE RADIO 
TERMINAL 



RADIO BASE STATION 1 



13 



EP 1 061 762 A1 




p£ PQ GO 



14 



EP 1 061 762 A1 



FIG.3 y 



WHETHER 
INDIVIDUAL 
CHANNEL 
ALLOCATION IS [> 
POSSIBLE OR 
NOT IS JUDGED 

INDIVIDUAL 
CHANNEL IS L> 
SET UP 




INDIVIDUAL 
CHANNEL IS J> 
RELEASED 



WHETHER 
INDIVIDUAL 
CHANNEL r> 
ALLOCATION IS 
POSSIBLE OR 
NOT IS JUDGED 



WHETHER 
INDIVIDUAL 
CHANNEL 
ALLOCATION IS £> 
POSSIBLE OR ^ 
NOT IS JUDGED 

INDIVIDUAL ^ 
CHANNEL IS ^ 
SET UP 



"(l)DATA COMMUNICATIONS > 
THROUGH COMMON 
CHANNEL 



(2)INDIVIDUAL CHANNEL 
ALLOCATION REQUEST 




(3)INDIVIDUAL CHANNEL 
ALLOCATION RESPONSE 
(CHANNEL SPECIHCATION) 



^4) DATA COMMUNICATIONS 
THROUGH INDIVIDUAL 
CHANNEL 

(5)INDIVIDUAL CHANNEL 
RELEASE REQUEST 



> 



(6)INDIVIDUAL CHANNEL 
RELEASE RESPONSE 



^7) DATA COMMUNICATIONS 
THROUGH COMMON 
CHANNEL 

(8)INDIVIDUAL CHANNEL 
ALLOCATION REQUEST 



> 



(9)INDIVIDUAL CHANNEL 
ALLOCATION RESPONSE 
(ALLOCATION NOT POSSIBLE) 



[10) DATA COMMUNICATION 
THROUGH COMMON 
CHANNEL 

(11) INDIVIDUAL CHANNEL 
ALLOCATION REQUEST 



> 



(12)INDIVIDUAL CHANNEL 
ALLOCATION RESPONSE 
(CHANNEL SPECIHCATION) 



<13)DATA COMMUNICATIONS^ 
THROUGH INDIVIDUAL 
CHANNEL 



.INCREASE OF 
<JDATA TRAFFIC 
IS DETECTED 



INDIVIDUAL 
<] CHANNEL IS 
SET UP 



DECREASE OF 
<JDATA TRAFFIC 
IS DETECTED 



.INDIVIDUAL 
<3 CHANNEL IS 
RELEASED 



INCREASE OF 
<DATA TRAFFIC 
IS DETECTED 



<] TIMER IS SET UP 



^ TIMER OUT 
^ IS DETECTED 



^INDIVIDUAL 
<J CHANNEL IS 
SET UP 



15 



EP 1 061 762 A1 



FIG.4 



fkADlO BASE STATION 
t(2reRA110N^ART J SI 



SET UP LOGICAL COMMUNICATION 
PATH WITH RESPECT TO MOBILE 
RADIO TERMINAL 2 



S2 
V 



MOBILE RADIO TERMINAL^ 
12 OPERATION START 

— — _ 



5 



START COMMUNICATION 
SIGNAL TRANSMISSION ■ 
THROUGH COMMON CHANNEL 

± 



V-S3 S 4 H 



SET UP LOGICAL COMMUNICATION 
PATH WITH RESPECT TO RADIO 
BASE STATION 1 

i 



S6 



RECEIVE SIGNALS FROM 
RADIO BASE STATION l f 
START COMMUNICATION 
SIGNAL TRANSMISSION TO 
RADIO BASE STATION 1 
USING COMMON CHANNEL 



RECEIVE SIGNALS FROM 
mrnTVrT.K RADIO TERMINAL 2 V —S5 

I STATE OF DATA COMMUNICATIONS BETWEEN RADIO BASE 
A&. MOBILE RADIO TERMINAL 2 USING COMMON CHANNEL 

1 



3n 



STATION 



I 



START INDIVIDUAL CHANNEL SET UP 
OPERATION UPON TRAFFIC INCREASE 
DETEC TION OF TIMER OUT DETECTION 

J 



V-S7 



S8 



MEASURE UPLINK RECEPTION 
INTERFERENCE LEVEL, MEASURE 
DOWNLINK TRANSMISSION POWER LEVEL 



START INDIVIDUAL 
CHANNEL SET UP 
OPERATION UPON 
TRAFFIC INCREASE 
DETECTION 



-S9 



^S10 

'ARE UPLINK " 
RECEPTION 
/INTERFERENCE LEVEL x y.. 
4l DOWNLINK TRANSMISSION^^ 
POWER LEVEL NOT 
vGREATER THAN THEIR/ 



S13 

"Admission 

JUDGEMENT OF 
OIO BASE STATION V 
JNDICATES ADMISSION^ 
IS POSSIBLE 

? 



YES 



S15 



RESPECTIVE 
sJHRESHOLDS, 
? 



NO > 



LIMIT SIGNAL 
TRANSMISSION 
OPERATION 



I 



SWITCH TO 
INDIVIDUAL 
CHANN EL 

1 



START COMMUNICATION 
SIGNAL TRANSMISSION 
THROUGH INDIVIDUAL 
CHANNEL 



SWITCH TO 

INDIVIDUAL CHANNEL 




S17 



S12 



SIS 



SET UP TIMER USING 
RANDOM NUMBER 



RECEIVE SIGNALS 
FROM MOBILE 
RADIO TERMINAL 2 



RECEIVE SIGNALS 
FROM RADIO BASE 
STATION 1, START 
COMMUNICATION 
SIGNAL TRANSMISSION 
TO RADIO BASE 
STATION I 



,S19 



STATE OF DATA COMMUNICATIONS BETWEEN RADIO BASE STATION 1 i 
& MOBILE RADIO TERMINAL 2 USING INDIVIDUAL CHANNEL | 



16 



EP 1 061 762 A1 



FIG.5 

(radio base station 
[operation start 



I 



3 



S21 

i 



SET UP LOGICAL COMMUNICATION 
PATH WITH RESPECT TO MOBILE 
RADIO TERMINAL 2 



S22 
i 



MOBILE RADIO TERMINAL* 
2 OPERATION START 



3 



SET UP LOGICAL COMMUNICATION 
PATH WITH RESPECT TO RADIO 
PASR STATION 1 



START COMMUNICATION 
SIGNAL TRANSMISSION 
THROUGH COMMON CHANNEL 



KS23 S24H 



S26 



RECEIVE SIGNALS FROM 
Ti/ffYRTLE RA OTO TERMINAL 2 I— S25 

^fATE OF DATA COMMUNICATIONS BETWEEN RADIO I BASE STAT1UN I 
^ ™wTk RADIO TERMINAI. 2 USING COMM ON CHANNEL 



RECEIVE SIGNALS FROM 
RADIO BASE STATION 1. 
START COMMUNICATION 
SIGNAL TRANSMISSION TO 
RADIO BASE STATION 1 
USING COMMON_CHAN>^L 



T 



START INDIVIDUAL CHANNEL 
SET UP OPERATION UPON 
TRAFFIC INCREASE DETECTION! 



.S28 



T 



S27 



MEASURE UPLINK RECEPTION 
INTERFERENCE LEVEL, MEASURE 
DOWNLINK TRANSMISSION POWER 
LEVEL, NOTIFY THEM ALONG 
WITH RESPECTIVE THRESHOLDS 



START INDIVIDUAL CHANNEL SET UP 
OPERATION UPON TRAFFIC INCREASE j 
nPTPmON OR TIMER OUT DETECTION 1 

U I IsvT 

V-S29 



RECEIVE SIGNALS 
FROM BASE STATION 



S34 

ADMISSION 
NQx^ JUDGEMENT OF 

MOBILE RADIO TERMINAL 2 
tfCATES ADMISSIO" 
IS POSSIBLE 



YES 



S35- 



Tyes 



SWITCH TO 
INDIVIDUAL CHANNEL 



S38 



RECEIVE SIGNALS FROM 
MOBILE RADIO TERMINAL 
2, START COMMUNICATION 
SIGNAL TRANSMISSION TO 
MOBILE RADIO TERMINAL 2 



S40 



SWITCH TO 

INDIVIDUAL 

CHANNEL 

I 



^ S31 

ARE UPLINK 
RECEPTION 
^ INTERFERENCE LEVEL 
£ DOWNLINK TRANSMISSION" 
POWER LEVEL NOT 
GREATER THAN THEH^ 
RESPECTIVE 
THRESHOLDS, 



START COMMUNICATION 
SIGNAL TRANSMISSION 
THROUGH INDIVIDUAL 
CHANNEL 



NO 



RECEIVE SIGNALS 
FROM RADIO BASE 
STATION 1 



LIMIT SIGNAL 
TRANSMISSION 
OPE RATION 

V-S39~I 



S33 



SET UP TIMER 
USING RANDOM 
NUMBER 



STAreOF DATA COMMUNICAT IONS BETWEEN RADIOBAS3E STATION 1 
j MfiRTLE RADIO TERMINAL 2 USING INDIVIDUAL CHANNEL 



17 



EP 1 061 762 A1 



FIG. 6 



ii 



USER DATA 
TRANSMISSION & 
RECEPTION UNIT #1 



USER DATA 
TRANSMISSION & 
RECEPTION UNIT #2 

n ■ rr 



USER DATA 
TRANSMISSION & 
RECEPTION UNIT #M 

17 



ADMISSION 
JUDGEMENT UNIT 



12 



13 



H 
Z 

:=> 

o 
z 

p 



CO 

Q 



COMMON CHANNEL 
TRANSCEIVER 



INDIVIDUAL CHANNEL 
TRANSCEIVER #1 



14 



14 



INDIVIDUAL CHANNEL 
TRANSCEIVER #N 



18 



19 



CHANNEL ALLOCATION 

CONTROL UNIT 

A 



CONTROL 
UNIT 



8 



Q 
O 

s 

O 

Q 
< 

OS 



16 



-15 



20 



MEMORY 



I 

BUS 21 



FIG.7 



ADMISSION 

JUDGEMENT 

UNIT 



11 

— ' 


12 

^— ' 


13 


USER DATA 
TRANSMISSION & 
RECEPTION UNIT # 1 




UNIT 




COMMON CHANNEL 
TRANSCEIVER 






o 




USER DATA 
TRANSMISSION & 
RECEPTION UNIT #2 




TCHIN 




INDIVIDUAL CHANNEL 
TRANSCEIVER #1 


ii : Ti 

_ -# • 


SWI 


14 • 14 


USER DATA 
TRANSMISSION & 
RECEPTION UNIT #M 




DATA 




INDIVIDUAL CHANNEL 
TRANSCEIVER #N 



u 

1 

a 

a 
o 

o 

I— H 

Q 
2 



16 



T 



-15 



CHANNEL 
ALLOCATION 
CONTROL 
UNIT 



17 



UPLINK 

INTERFERENCE 
AMOUNT 
MEASUREMENT 
UNIT 



h 
v 



18 



22 



DOWNLINK 

TRANSMISSION 

POWER 

MEASUREMENT 
UNIT 

r 



23 



"1 

BUS 21 



19 



CONTROL 
UNIT 



20 



MEMORY 



18 



EP 1 061 762 A1 



FIG. 8 



ii 



USER DATA 
TRANSMISSION & 
RECEPTION UNIT #1 



USER DATA 
TRANSMISSION & 
RECEPTION UNIT #2 



11 



USER DATA 
TRANSMISSION & 
RECEPTION UNIT #M 



11 



12 



H 
Z 

O 

z 

B 

Q 



ADMISSION 

JUDGEMENT 

UNIT 



13 



COMMON CHANNEL 
TRANSCEIVER 



INDIVIDUAL CHANNEL 
TRANSCEIVER #1 



14 



14 



INDIVIDUAL CHANNEL 
TRANSCEIVER #N 



CHANNEL 
ALLOCATION 
CONTROL UNIT 



\ 17 



0 



Q 
O 

S 
o 

>— « 

Q 
< 
OS 



TRANSCEIVER 
CONTROL/MANAGEMENT 
UNIT 



v 



18 



16 



-15 



24 



BUS 21 

J 



ig^. CONTROL 
1 UNIT 



MEMORY 



-20 



FIG.9 



ii 



USER DATA 
TRANSMISSION & 
RECEPTION UNIT # 1 



USER DATA 
TRANSMISSION & 
RECEPTION UNIT #2 



11 



USER DATA 
TRANSMISSION & 
RECEPTION UNIT #M 



1 



TRANSMISSION 
FREQUENCY 
CONTROL UNIT 



25 



12 



z 

O 

z 



C/5 



13 



COMMON CHANNEL 
TRANSCEIVER 



INDIVIDUAL CHANNEL 
TRANSCEIVER #1 



14 



14 



INDIVIDUAL CHANNEL 
TRANSCEIVER #N 



CHANNEL ALLOCATION 
CONTROL UNIT 



CONTROL 
UNIT 



18 



8 
1 

Q 

O 

s 

o 

Q 
< 



16 



•15 



MEMORY 



"19 \ 20 



ADMISSION 
JUDGEMENT UNIT 



1 

BUS 21 



~17 



19 



EP 1 061 762 A1 



FIG. 10 



ii 



USER DATA 
TRANSMISSION & 
RECEPTION UNIT #1 



X 



USER DATA 
TRANSMISSION & 
RECEPTION UNIT #2 



11 



USER DATA 
TRANSMISSION & 
RECEPTION UNIT #M 



n 



TRANSMISSION TIME 
CONTROL UNIT 



26 



12 



Z 

o 
z 

u 



13 



COMMON CHANNEL 
TRANSCEIVER 



INDIVIDUAL CHANNEL 
TRANSCEIVER #1 



14 



14 



INDIVIDUAL CHANNEL 
TRANSCEIVER #N 



CHANNEL ALLOCATION 
CONTROL UNIT 



w 
U 

> 

s 

U4 

a 
o 

o 

J— ^ 

a 
< 



^7 

16 



-15 



CONTROL 
UNIT 



MEMORY 



18 



19 



20 



~T 

BUS 21 



ADMISSION 
JUDGEMENT UNIT 



17 



FIG. 11 



ii 



USER DATA 
TRANSMISSION & 
RECEPTION UNIT # 1 



USER DATA 
TRANSMISSION & 
RECEPTION UNIT #2 



11 



USER DATA 
TRANSMISSION & 
RECEPTION UNIT #M 



1 



TRANSMISSION TIME 
CONTROL UNIT 



12 



13 



z 

o 
z 

a 
u 

CO 
< 

a 



COMMON CHANNEL 
TRANSCEIVER 



INDIVIDUAL CHANNEL 
TRANSCEIVER #1 



14 



14 



INDIVIDUAL CHANNEL 
TRANSCEIVER #N 



to 
u 

1 

w 
Q 

o 
2 
o 
3 
< 

OS 



16 



-15 



CHANNEL ALLOCATION 
CONTROL UNIT 



CONTROL 
UNIT 



18 



MEMORY 



19 



20 



I 

BUS 21 



RANDOM NUMBER 
GENERATOR 



-27 



ADMISSION 
JUDGEMENT UNIT 



17 



20 



EP 1 061 762 A1 



w 



32- 



RADIO 

MODEM 

DEVICE 



BUS 40 

_J 



MEMORY 



16 



FIG. 12 



34 



TRANSCEIVER 



HUSER DATA 
TRANSMISSION 



33 



& RECEPTION 
UNIT 



USER 

INTERFACE 



35 



SPREAD CODE 
ALLOCATION 
CONTRO L UNIT 

* 37 



ADMISSION 
JUDGEMENT UNIT 



CONTROL 
UNIT 



38 



39 



w 



32- 



RADIO 

MODEM 

DEVICE 



FIG. 13 



,33 



TRANSCEIVER 

T 



USER DATA 
TRANSMISSION & 
RECEPTION UNIT 



USER 

INTERFACE 



CONTROL 

INFORMATION 

RECEIVER 



41 



MEMORY 



CONTROL 
INFORMATION 
PROCESSING UNIT 



34 



35 



37 



38 



SPREAD CODE 
ALLOCATION 
CONTROL UNIT 



42 



ADMISSION 
JUDGEMENT 
UNIT 



39 



CONTROL 
UNIT 



FIG. 14 



— <=r~ 
BUS 40 



w 

31 



32- 



RADIO 

MODEM 

DEVICE 



TRANSCEIVER 



MEMORY 



USER DATA 
TRANSMISSION & 
RECEPTION UNIT 



SPREAD CODE 
ALLOCATION 
CONTROL UNIT 



USER 

INTERFACE 



34 



TRANSMISSION 
FREQUENCY 
CONTROL UNIT 



37 



43 



35 



BUS 40 

L_ 



ADMISSION 
JUDGEMENT UNIT 



'38 



CONTROL 
UNIT 



21 



EP1 061 762 A1 



FIG. 15 



W 

31 



32- 



RADIO 

MODEM 

DEVICE 



TRANSCEIVER 



MEMORY 



33 



SPREAD CODE 
ALLOCATION 
CONTROL UNIT 



36 



A 

If 



37 



USER DATA 
TRANSMISSION 
& RECEPTION 
UNIT 




TRANSMISSION 
TIME CONTROL 
UNIT 



44 



BUS 40 

S 



ADMISSION 
JUDGEMENT UNIT 



CONTROL 
UNIT 



39 



FIG. 16 



w 

3V 



^4 



32- 



RADIO 

MODEM 

DEVICE 



TRANSCEIVER 



MEMORY 



33 



USER DATA 
TRANSMISSION 
& RECEPTION 
UNIT 



SPREAD CODE 
ALLOCATION 
CONTROL UNIT 



T6 



TRANSMISSION 
TIME CONTROL 
UNIT 



37 



44 



USER 

INTERFACE 



35 



BUS 40 

1 



ADMISSION 
JUDGEMENT UNIT 
1 ? 

38 



a 



CONTROL 
UNIT 

? 

39 



RANDOM NUMBER 
GENERATOR 

? 

45 



22 



EP 1 061 762 A1 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP99/06814 



A. CLASSIFICATION OF SUBJECT MATTER 
Int. CI 7 H04Q7/38 



According to International Patent Classification (IPC) or to both national classification and IPC 



B. FIELDS SEARCHED 



Minimum documentation searched (classification system followed by classification symbols) 
Int. CI 7 H04B7/26 
H04L12/28 
HO4Q7/00-7/38 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 
Jitsuyo Shinan Koho 1926-2000 Toroku Jitsuyo Shinan Koho 1994-2000 

Kokai Jitsuyo Shinan Koho 1971-2000 



Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



EA 



Minami Nagatsuka, "Capacity Evaluation of Transmission 
Access Method in DS-CDMA Packet Transfer Communication * , 
Technical research report by Institute of Electronics, 
Information and Communication Engineers, Vol.97, No. 485 
(DSP97 147-167), January 1998 (Tokyo), p. 23-30 

jp, 11-266262, A (Mitsubishi Electric Corporation), 
28 September, 1999 (28.09.99) (Family: none) 

IEEE Journal Selected Areas in Communications, Vol.16, 
No. 6, August 1998(USA), Justin C-I. Chuang, "Spectrum 
Resource Allocation for Wireless Packet Access with 
Internet Service", p. 820-829 



1-15 



1-15 



1-15 



PI Further documents are listed in the continuation of Box C. Q See patent family annex. 



-A" 



Special categories of cited documents: 

document defimng the general state of the art which is not 

considered to be of particular relevance 

earlier document but published on or after the international filing 
date 

document which may throw doubts on pnoriry claimts) or which is 
cited to establish the publication date of another citation or other 
special reason (as specified) 

document referring to an oral disclosure, use, exhibition or other 



document published prior to the international filing date but later 
than the priority date claimed 



later document published after the international filing date or 
priority date and not in conflict with the application but cited to 
understand the principle or theory underlying the invention 
document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such 
combination being obvious to a person skilled in the art 
document member of the same patent family 



Date of the actual completion of the international search 
27 February, 2000 (27.02.00) 



Date of mailing of the international search report 
14 March, 2000 (14.03.00) 



Name and mailing address of the ISA/ 

Japanese Patent Office 



Facsimile No. 



Authorized officer 



Telephone No, 



Form PCTYISA/210 (second sheet) (July 1992) 



23 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



